The alterations in CNS serotonergic mechanisms caused by neonatal chlorpyrifos exposure are permanent.
Fetal or neonatal exposure to chlorpyrifos (CPF) or related organophosphate pesticides leads to abnormalities of brain cell development, synaptic function, and behavior. Recent studies in rats indicate profound effects on serotonin (5HT) systems that originate during CPF exposure and that are still present at 2 months posttreatment in the young adult. To determine if these changes are permanent, we administered 1 mg/kg of CPF daily to neonatal rats on postnatal days 1-4, a regimen devoid of systemic toxicity, and examined 5HT synaptic markers at 5 months of age: radioligand binding to 5HT1A and 5HT2 receptors and to the 5HT transporter. There were global elevations in all three synaptic proteins, with pronounced sex selectivity (effects on males>females) and a regional hierarchy of effects, viz. striatum>midbrain approximately brainstem>cerebral cortex. Because there is a normal sex disparity for 5HT synaptic proteins, with females having higher values than males, the increase caused by CPF exposure in males completely eliminated this difference. Our findings at 5 months of age replicate those seen in young adulthood and strongly suggest that the effects of neonatal CPF exposure on 5HT systems are permanent.